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Posttraumatic stress disorder (PTSD) is a chronic disorder resulting from exposure 
to traumatic events. In recent years, sympathetic nerve blocks have gained interest 
as an emerging treatment modality for PTSD. They have been shown to reduce 
autonomic dysfunction associated with PTSD symptoms, particularly in refractory 
and treatment-resistant patients. However, there is limited evidence regarding 
the technique’s effectiveness in PTSD patients. Therefore, this scoping review was 
designed to update and summarize the current literature on this topic to inform 
the design of future clinical trials and studies. Our review of 22 studies (mostly 
case reports and series) included 1,293 PTSD patients who received sympathetic 
nerve blocks, primarily military service members and veterans, with a median 
age of 42.2  years. 0.5% Ropivacaine was the preferred anesthetic, and the right 
sided stellate ganglion block was the most commonly used technique. Relapse of 
symptoms was reported commonly, resulting in additional nerve block sessions. 
Most reported side effects were mild and transient. Despite the encouraging 
results, we remain cautious in interpreting the benefit of the technique due to the 
lack of sufficient standardized clinical trial data, heterogeneity in reported results, 
and the potential for bias in reporting. Future studies should focus on evaluating 
and addressing the technique’s effectiveness, safety, tolerability, and indications.
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1 Introduction

Posttraumatic stress disorder (PTSD) is a chronic disorder that 
occurs after exposure to actual or imminent serious injury, sexual 
violence, or death by either direct or indirect experience including 
repeated exposure to the details of the traumatic event at workplace 
(1). Because PTSD often affects people exposed to natural 
catastrophes, military combat, physical or sexual abuse, or a near-fatal 
crash, it has been classified as a trauma-related disorder to distinguish 
it from anxiety and depression (2). Characteristic symptoms include 
re-experiencing traumatic events, avoidance of trauma triggers, and 
increased arousal, such as sleep disturbance, irritability, and a 
persisting sense of increased current threat. Although many of these 
symptoms overlap with acute stress disorders, symptoms in patients 
with PTSD typically tend to last longer than one month (3, 4). While 
exposure to traumatic events is the primary triggering event in PTSD, 
the exact pathogenesis of PTSD is not well understood. Biological and 
psychosocial risk factors are being increasingly recognized as 
predictive factors for disease clinical course and symptom severity (5).

Trauma-focused cognitive-behavioral therapy (CBT) is universally 
recommended as a first-line psychological treatment for PTSD, 
according to a review of 14 international PTSD treatment guidelines 
(6). Eye Movement Desensitization and Reprocessing (EMDR) has 
also been a commonly recommended alternative to CBT as a first-line 
psychological therapy (6, 7). These techniques may be applied alone 
or in combination with pharmacotherapeutic agents like selective 
serotonin reuptake inhibitors, serotonin-noradrenaline reuptake 
inhibitors, and tricyclic antidepressants. Concerns about difficulties 
in integrating discussion of trauma, organizational and structural 
barriers, and the availability of safe spaces persist despite compelling 
clinical evidence of the effectiveness of behavioral therapy techniques 
(8). Because these techniques rely on re-experiencing traumatic 
events, patient preferences, recall, and focus along with clinician 
expertise have a profound impact on treatment effectiveness.

Accordingly, there has been an increase in interest in alternative 
approaches to PTSD treatment. One such technique is to use neural 
sympathetic blocks, specifically the stellate ganglion block (SGB). The 
stellate or cervicothoracic ganglion, found in approximately 80% of 
the population, is formed by the fusion of the inferior cervical and first 
thoracic ganglia (9). In this outpatient procedure, a local anesthetic is 
injected into the stellate ganglion, blocking sympathetic outflow (10). 
Since most PTSD symptoms are believed to arise from an altered 
autonomic nervous system (11), the blockage procedure attenuates 
autonomic dysfunction, directly targeting the source of the PTSD 
stimulus (12, 13). When used as an alternative or concomitant 
treatment, it appears to be  very effective in reducing symptoms 
associated with PTSD such as irritability, difficulty relaxing, difficulty 
concentrating, and difficulty sleeping by reducing 
sympathetic hyperactivity.

In recent years however, a dual sympathetic block (DSB), also 
called as cervical sympathetic block (CSB), has been described in the 
literature. In this technique, an additional nerve block is given at the 
level of C4 one week after the usual stellate block has been 
administered at the level of C6. It has been proposed that this 
additional block at the level of C4 is beneficial in prolonging the effects 
and improving the efficacy of SGBs. This prolonged effect is achieved 
by targeting an additional ganglion in the cervical sympathetic chain 

(14, 15). While Lipov et al., have suggested targeting the superior 
cervical ganglion, Mulvaney et al., have suggested targeting the middle 
cervical ganglion. Anatomically, middle cervical ganglion is the 
smallest of the cervical sympathetic chain ganglia and is often absent, 
but when present it is located at the level of C5-C6 (16). Superior 
cervical ganglion, on the other hand, is the largest and primary 
component of the cervical sympathetic chain located at C2-C3 level. 
However, anatomic variations are commonly noted in the localization 
of these ganglia, thereby making it difficult to conclude specifically 
which additional ganglion is targeted by the DSB technique. The 
rationale behind targeting a second ganglion lies in the path of the 
sympathetic fibers originating from these plexuses. While fibers from 
stellate ganglion follow the vertebral artery, the fibers from superior 
cervical ganglion follow the internal carotid artery, thereby innervating 
different regions of the brain (14).

Previous systematic reviews investigating the effectiveness of SGB 
for PTSD management have consistently found and reported favorable 
results. However, all reviews have reported the limitations in the study 
designs reported, and the limited number of individuals included in 
the reported studies. The reviews also have highlighted the 
overwhelming representation of war veterans in the studies, limiting 
the generalizability of the findings to non-military patients (17, 18). 
Additionally, none of the previous reviews considered the use of DSB/
CSB for management of PTSD. Given these findings, the current study 
aimed to update and summarize the current knowledge on the use of 
sympathetic nerve blocks (SGB and DSB/CSB) for PTSD management. 
The rationale behind the review is to provide a background for basing 
future clinical trials and prospective studies investigating the role of 
sympathetic nerve blocks for PTSD management.

2 Methods

An initial scoping search of the current literature was conducted 
to ensure that no similar systematic review had been conducted in the 
last five years. A search of International Prospective Register of 
Systematic Reviews (PROSPERO) was also done to identify potentially 
similar study designs. This study protocol complied with the Preferred 
Reporting Items for Systematic Review and Meta-analyses (PRISMA) 
2020 statement. However, the study protocol was not registered with 
PROSPERO since the present study was a scoping review.

2.1 Data sources and search strategy

A search of six medico-scientific databases was conducted – 
PubMed, PubMed Central, Scopus, Web of Science, Cochrane Library, 
and ClinicalTrials.gov. All databases were searched utilizing a 
comprehensive search strategy comprising of both MeSH terms and 
free text to ensure all relevant studies were identified. The following 
search terms were used for literature search - (“stellate ganglion block” 
OR “SGB” OR “stellate ganglion nerve block” OR “cervicothoracic 
ganglion block” OR “cervicothoracic sympathetic block” OR “stellate 
ganglion nerve block” OR “sympathetic block” OR “cervical 
sympathetic block” OR “CSB” OR “dual sympathetic block” OR “DSB” 
OR “autonomic nerve block” OR “sympathetic blockade”) AND 
(“PTSD” OR “post-traumatic stress disorder” OR “posttraumatic 
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stress disorder” OR “delayed-stress disorder” OR “delayed-stress 
syndrome” OR “post-traumatic stress syndrome” OR “trauma-related 
disorder”). To identify potential studies that met the eligibility criteria, 
the reference lists of included and cited articles were manually screened.

2.2 Eligibility criteria

We included studies that reported on the administration of SGB 
to patients with PTSD and were published between January 2002 and 
October 2023. We  included interventional original articles, 
randomized control trials, case series, and case reports that reported 
on adult human patients. However, review articles and studies that 
addressed more than one disorder other than PTSD, pediatric 
populations, incomplete registry studies, posters, editorials, letters, 
and animal studies were excluded from this review.

2.3 Screening process

At the end of the database search, all the relevant citations were 
transferred to an Excel spreadsheet. An individual reviewer (I.R., 
S.K.A., V.S., S.K., M.J.H., N.K.) was assigned a single database for 
screening and data extraction. To assess the eligibility of the retrieved 
studies (based on the inclusion and exclusion criteria), the reviewer 
independently screened the titles and abstracts of the retrieved 
studies. In the second step, the results of screening and data extraction 
were verified by two other reviewers not involved in the screening 
and extraction process (T.P.U. and A.R.A.). The disagreement rate 
varied from 1 to 4% based on the database. Disagreements were 
sorted using a collaborative approach which included the initial 
reviewer of the database, the two validators, and two other 
independent reviewers not involved in screening, extraction, or 
validation process (S.P. and N.J.). Next, full texts of the included 
studies were analyzed and verified.

2.4 Risk of bias assessment

The Risk of Bias (RoB) assessment was performed using the 
relevant JBI critical appraisal tool list based on different study designs 
included in the review. For the randomized controlled trials and 
non-randomized controlled trials, we used the ROB-2 and ROBINS-I 
tool, respectively. To assess the overall quality of the studies, a 
cumulative perceived risk of bias category was assigned based on the 
checklist results, categorizing them as low risk, moderate risk, or high 
risk. RoB assessment followed the same workflow methodology as 
mentioned above for the screening process.

2.5 Data extraction

Independent reviewers extracted the following data from the 
included studies: (i) study design; (ii) study blinding type; (iii) country 
of study, (iv) sample size, (v) socio-demographic data of the 
participants including the type of trauma witnessed/experienced by 
the participants; (vi) use of concomitant therapy; (vii) laterality of 
SGB; (viii) anesthetic used; (ix) technique procedure; (x) number of 

sessions; (xi) outcome measures; (xii) follow-up period; (xiii) adverse 
effects; (xiv) dropout rates; and (xv) reported limitations.

3 Results

Our search yielded a total of 723 records across all databases 
reviewed (Table 1). The PRISMA flowchart (Figure 1) shows that 
after removing duplicates, 619 unique records were identified for 
title and abstract screening. Four hundred and forty-five records 
were removed at this stage. Among the remaining 174 studies, 153 
were removed due to various reasons (Figure 1). Studies published 
prior to the early 2000s were removed due to non-clinical 
introduction of commonly used anesthetic agents like ropivacaine. 
Some studies were also removed due to incorrect outcome measure, 
i.e., the studies did not use specific PTSD symptom scales like 
PCL-5. One study was added after screening the reference lists of the 
included studies, leading to a total of 22 studies investigated in the 
present review.

All of the included studies were reported from the United States 
(US). Based on the study design, there were seven case series (19–25), 
six case reports (26–31), six retrospective cohort studies (14, 15, 
32–35), two randomized controlled trials (36, 37), and one 
non-randomized clinical trial (38). The risk of bias assessment is 
presented in Supplementary file S1.

3.1 Patient characteristics

The reviewed studies included a total of 1,347 participants, with 
1,293 (96%) participants receiving SGB and 54 (4%) participants 
allocated to the placebo (sham) group. Among the participants who 
received SGB treatment, the median age was 42.2 years (range 
17–81 years). Among the patients receiving SGB, there were 560 
male (43%) and 354 female (27%) participants. The sex for 
remaining participants was not reported and could not 
be ascertained from the text (30%). A summary of study outcomes 
is provided in Table 2.

3.2 Trauma types among PTSD patients

Majority participants were active military personnel or retired 
military veterans who were involved in or witnessed presence in 
conflict zones or terrorist attacks. Eleven patients were first 
responders (firefighters, police) along with one patient who suffered 
from a motor vehicle accident (34). In another study, the authors 
identified 17 different types of traumas among 249 patients 

TABLE 1 Search Results from individual databases.

Database
Search 
results

Database
Search 
results

PubMed 41 Web of Science 79

PubMed Central 225 Cochrane Library 21

Scopus 348 ClinicalTrials.gov 9

Total 723
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including divorce/family issues, domestic violence, sexual assault, 
childhood emotional abuse, head trauma, car accident, bullying/
hazing etc. (14). From different studies, we  also identified 12 
individuals who reported childhood abuse and trauma including 
loss of loved one in car accidents (21, 26, 27). In another case series, 
the authors identified a couple with PTSD due to wrongful 
incarceration of the husband. The wife could not handle the 
nightmares and severe startle responses leading her to develop 
secondary PTSD (21).

Furthermore, one participant was reported to be a victim of a 
life-threatening assault during an armed robbery (28). The same 
patient’s six-month follow-up was, however, described in another 
publication by the same research team (31). For the purposes of this 
study, we  counted this patient only once but considered both 
publications separate (to maintain alignment with indexation 
records). Similarly, in a follow-up study by Lynch et al. (33) 30 male 

participants who initially participated in a study by Mulvaney et al. 
(24) were counted only once, though both studies were recorded 
separately. In other cases, type of trauma was not identified in 
the text.

3.3 Choice of anesthetic agent

0.5% solution of Ropivacaine, a long-acting amide local anesthetic, 
was the choice of anesthetic agent in 11 studies. The dosage varied 
from 6 to 10 mL with 7 mL being the most frequently used dosage. 
Nine studies, from two research teams, reported the use of 7 to 8 mL 
0.5% solution of Bupivacaine, another amide group local anesthetic 
(14, 21, 26–32, 31). When Bupivacaine was administered, the authors 
chose to supplement it with 5 μg/mL clonidine. Two studies did not 
report the anesthetic agent used for SGB.

FIGURE 1

The PRISMA flowchart for the present study. DBS, deep brain stimulation; TMS, transcranial magnetic stimulation; PTSD, posttraumatic stress disorder; 
SGB, stellate ganglion block.
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TABLE 2 Overview of study design, clinical characteristics and outcomes reported in the included studies.
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Lipov et al. 

(28)

Single group 

(UB)

1 male patient Severe anxiety, 

sporadic nausea, 

shaking, loss of 

appetite, and 

insomnia. Patient 

began smoking 

after 10 years of 

cessation

Escitalopram, 

alprazolam, and 

olanzapine

Relaxation 

training 

(recorded 

tape)

None reported. 

PTSD diagnosis was 

guided by the clinical 

evaluation done by a 

neuropsychologist 

with expertise in 

PTSD

None None One-week post-SGB the anxiety level was 

reduced by 80 to 90%, appetite had improved 

approximately 50%, and sleep was about 25% 

better. 90% improvement after 3 months 

(self-reported)

None None reported

Lipov et al. 

(31)

Self-reported functioning at 70% of the 

pre-trauma level at 5 months after SGB

Mulvaney 

et al. (25)

Single group 

(UB)

2 male patients Insomnia, 

nightmares, heart 

palpitations, and 

shortness of 

breath. One 

patient had 

drug-induced 

erectile 

dysfunction

Sertraline, 

quetiapine, 

trazadone, 

venlafaxine, and 

zolpidem

None PCL 54.00–76.00 24.00–34.00 Immediate, significant, and durable relief as 

measured by the PCL (minimum 17, 

maximum 85). Both patients discontinued 

antidepressant and antipsychotic 

medications while maintaining their 

improved PCL score. Erectile dysfunction 

went away due to tapering of medications

None Further investigation of SGB 

use is warranted

Hicky et al. 

(20)

Single group 

(UB)

9 patients Patients were 

undergoing PTSD 

treatment before 

enrolment in the 

study

SSRI Individual 

cognitive 

processing 

therapy or PE 

therapy

CAPS None None Five of the nine patients (56%) experienced a 

clinically significant (>30%) reduction in 

PTSD symptoms

None Need clarification from RCT

Lipov et al. 

(32)

Single group 

(UB)

7 male and 1 

female patient

6 patients were 

taking three or 

more different 

medications to 

treat PTSD or 

related symptoms 

like depression 

(unspecified)

Not reported Not reported PCL-M 55.00–79.00 21.00–63.00  • 75% of the patients experienced a 

substantial decline in PTSD symptom 

severity (range 47–73%)

 • The remaining 25% of the patients 

benefited from a decrease in symptoms, 

but the results were not clinically 

meaningful (6 and 12.1%)

 • Patients who underwent two or more 

SGB sessions experienced greater levels of 

PTSD symptom relief (decreases in 

severity score of 58.6 and 73.4%)

None None reported

(Continued)

https://doi.org/10.3389/fpsyt.2023.1309986
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


P
rasad

 et al. 
10

.3
3

8
9

/fp
syt.2

0
2

3.13
0

9
9

8
6

Fro
n

tie
rs in

 P
sych

iatry
0

6
fro

n
tie

rsin
.o

rg

Stu
d

y

Stu
d

y d
e

sig
n

Sam
p

le
 size

C
o

m
p

lain
ts/h

isto
ry

C
o

n
co

m
itan

t 
p

h
arm

aco
th

e
rap

y

C
o

n
co

m
itan

t 
p

sych
o

th
e

rap
y

M
e

asu
re

m
e

n
t 

in
stru

m
e

n
ts

P
C

L-M
 b

ase
lin

e

P
C

L-M
 afte

r b
lo

ck

M
ain

 o
u

tco
m

e
s

D
ro

p
o

u
t rate

s

Lim
itatio

n
s

Lipov et al. 

(29)

Single group 

(UB)

1 male patient Nightmares, night 

sweats, daytime 

flashbacks, heart 

palpitations, 

self-isolation, 

mood swings, 

insomnia, poor 

memory. Patient 

had alcohol 

dependence

Citalopram Group and 

individual 

psychotherapy

Neuropsychologic 

testing, PCL-M

71.00 30.00 Reduction of PCL-M by 57.7% by the end of 

second SGB, in addition to an increase in 

immediate memory (50%), recent memory 

(58%), and recognition memory (36%). 

Patient stopped drinking alcohol except at 

social events

None Need more epidemiologic 

evidence

Alino (19) Single group 

(UB)

4 male patients Nightmares, 

insomnia, 

hypervigilance. 

Two patients had 

alcohol 

dependence, two 

attempted 

suicides

Citalopram, 

buspirone, 

fluoxetine, 

bupropion, 

prazosin, and 

sertraline

Individual 

psychotherapy. 

One patient 

underwent 

CBT and PE 

therapy

PCL-M, PCL-C 64.00–85.00 18.00–34.00 Right-sided SGB (RSGB) at C6 has an 

excellent safety profile that may provide 

sustained relief of PTSD symptoms

25.00% Not RCT

Mulvaney 

et al. (24)

Single group 

(UB)

166 patients Not reported. The 

majority of 

patients had at 

least once suffered 

from mild to 

moderate head 

trauma. 2 patients 

reported 

concussions and 2 

patients reported 

traumatic brain 

injury

Five patients were 

taking a single 

psychotropic 

medicine. 12 

started SSRI 

during follow-up 

period after SGB

One patient 

underwent eye 

movement 

desensitization 

and 

reprocessing

PCL-M; interview 

with a clinical 

psychologist or a 

senior military 

physician

50.30 32.50  • After 1 week, 78.6% of patients improved 

with a reduction of 10 or more (mean 22) 

in PCL score. After 1/2 months 81.76% 

had a mean reduction of 22 in PCL score

 • After 3 to 6 months 73.5% had a mean 

reduction of 21.8 in PCL score

54.80%  • Incomplete data collection, 

especially on second blocks.

 • Limited ability to draw 

stronger conclusions on the 

potential efficacy of 

second blocks

(Continued)

TABLE 2 (Continued)
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Mulvaney 

et al. (23)

Single group 

(UB)

10 male and 1 

female patient

Not reported Not receiving any therapy at least 

6 months prior to SGB

PCL-M; Joggle 

Research automated 

battery of 

psychometric 

measures; 

psychomotor 

vigilance test

61.00 31.91 Significant improvement in mean response 

was observed for VOLT (mean change: 95.6; 

[95% CI, 35.15–155.94]; p = 0.005), NBACK 

(mean change: 189.1; [95% CI, 84.52–

293.66]; p = 0.002), PVT (mean change: 

151.6; [95% CI, 25.48–277.79]; p = 0.023), 

MPT (mean change: 9.64; [95% CI, 3.09–

16.18]; p = 0.008), and PCL-M (mean 

change: −29.18; [95% CI, −34.09 to −24.27]; 

p < 0.001)

None Further research is necessary 

to evaluate these effects for 

longer periods of time

Lynch et al. 

(33)

Single group 

(UB)

30 male patients The patients 

represented the 

first 30 patients 

enrolled in the 

larger study by 

(24)

3 patients received 

pharmacotherapy 

for PTSD

The same 3 

patients also 

were enrolled 

in 

psychotherapy 

sessions

PCL-M; interview 

with a clinical 

psychologist or a 

senior military 

physician

48.69 32.15 1 week after the procedure, 16 points change 

in PCL-M mean score (48.69 to 32.15) was 

noted. 2–4 months after the procedure, 

subjects continued to show improved PTSD 

symptoms (PCL-M = 31.88)

13.33% None reported

Hanling 

et al. (36)

Crossover 

assignment 

(DB)

23 male and 4 

female patients; 

15 patients 

randomized to 

placebo group

Not reported 20 patients received unspecified 

mental health treatment

Mini International 

Neuropsychological 

Interview; CAPS; 

PHQ-9, Beck Anxiety 

Inventory, Sheehan 

Disability Scale, and 

Visual Analog Scale

for pain

66.85 (SGB), 

64.20 (sham)

58.92 (SGB), 

57.25 (sham)

PTSD, anxiety, and depression scores all 

showed improvement across time, but there 

was not statistically or clinically relevant 

difference in outcomes between the active 

and control groups

None  • No RCT as a base of 

power analysis

 • Skewed sample sizes

 • Using a 2:1 randomization 

and unidirectional 

crossover from the sham 

group to the active SGB 

group was less than ideal

Rae Olmsted 

et al. (37)

Two-arm 

parallel 

assignment 

(SB)

64 male and 10 

female patients; 

39 patients 

randomized to 

placebo group

Depression, 

anxiety, 

diminished 

physical 

functioning, pain

Patients reported 

use of 

antidepressants 

(41%), anxiolytics 

(18%), opioids 

(3%) and other 

drugs (26%) like 

antihypertensives, 

anticonvulsants

38 (51%) of 

SGB group 

received 

concomitant 

psychotherapy

PCL-C; CAPS-5 

TSSS; PCL-5; PHQ-9; 

GAD-7; K-6 Distress 

scale; SF-12 survey

41.54 (SGB), 

43.23 (sham)

29.49 (SGB), 

38.11 (sham)

Significant improvement of CAPS-5 TSSS 

(mean change: −12.16), PCL-5 (mean 

change: −12.63), PHQ-9 (mean change: 

−4.11), GAD-7 (mean change: −4.42), K-6 

Distress Scale (mean change: −2.52), pain 

(mean change: −0.56), SF-12 mental (mean 

change: 1.74), and SF-12 physical (mean 

change: 2.56)

6.76%  • Treating physicians were 

unable to be blinded

 • Participants’ potential 

recognition of signs of 

Horner syndrome

 • Limited clinical 

generalizability

(Continued)
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Mulvaney 

et al. (15)

Two groups 

(UB)

62 male and 41 

female patients 

received right 

SGB; 34 males 

and 10 females 

received left CSB

Not reported Not reported Not reported PCL-5 Average 60.90 

for right SGB; 

average 58.50 

for left CSB

Average 35.70 

for right SGB; 

average 26.72 for 

left CSB

Single SGB and CSB are both effective in 

treating PTSD. A CSB is safe and may 

be more effective than a standard SGB in the

treatment of PTSD.

50.00% in the 

right SGB 

group; 0.00% 

in the left 

CSB group

Patients lost-to follow-up and 

limited follow-up duration. 

Retrospective study design

Odosso et al. 

(35)

Single group 

(UB)

35 patients Not reported Not reported Procedural 

Education 

program

PCL-M; pre- and 

post-procedure 

semi-structured 

interviews

49.30 36.10  • Although a consistent 23 to 25% reduction 

in reported symptoms was noted, the 

treatment plateaued at that level

 • A regression toward baseline PCL-M 

was noted

 • Stigma associated with mental health 

treatment was significantly less 

with the SGB

 • Service members were more likely to 

engage in other forms of therapy when 

the procedure was at its maximum effect

26.00%  • Highly individualized 

response associated 

with the SGB

 • It was impossible to predict, 

control, or remove all 

individual personal triggers

 • The findings may not 

generalize to other units or 

other deployments

Lipov et al. 

(14)

Single group 

(UB)

178 male and 138 

female patients

62 patients had 

attempted suicide 

(29 males and 33 

females)

Not reported Not reported PCL-M, PCL-C Above 35.00 Not reported  • In male patients, the change in PCL 

scores before and after intervention were 

significantly different based on 

background of the patient (military vs. 

non-military change – 32 vs. 25 points; 

p = 0.012)

 • In female patients similar results were 

observed (military vs. non-military 

change – 39 vs. 28 points; p = 0.020)

 • In both genders, there was no significant 

difference in PCL scores based on age 

groups, suicide history, or use of 

psychiatric medications

 • PCL scores from pre- to post-intervention 

for all participants showed a drop greater 

than 10 points in 81% of patients, greater 

than 15 points in 74.9% of patients, and 

greater than 20 points in 69.7% of patients

None Inconsistent patient follow-up, 

retrospective study design, and 

single physician 

administration

(Continued)
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Mulvaney 

et al. (34)

Single group 

(UB)

4 male and 6 

female patients 

received right 

sided SGB 

followed by left 

sided SGB; 195 

patients received 

right sided SGB 

only

10 patients 

receiving both 

right- and left-

sided SGB were 

nicotine smokers

Not reported Not reported PCL-5 55.10 26.80 117 patients out of 205 showed 

improvements after right SGB. 20 patients 

were refractory to right SGB. 10 of these 20 

patients reported that PCL-5 score 1 week 

post left-SGB dropped on average by 28.3 

points compared to 6.2 points post right-

SGB. In these 10 patients, this difference 

between left and right SGB was statistically 

significant (p = 0.010).

9.09%  • Limited access to treatment 

for the patients may 

introduce sampling bias

 • Small sample size, 

retrospective design, and 

short-term follow-up make 

it difficult to form 

generalizable conclusions

 • The possibility of an 

additive effect

Peterson 

et al. (38)

Single group 

(UB)

8 male and 3 

female patients

Not reported Not reported 10 massed PE 

sessions of 

90 min each 

over 2 

consecutive 

weeks

CAPS-5; PCL-5; 

PHQ-9

53.42 21.41  • Participants reported a mean post-

treatment PTSD symptom reduction of 32 

points on the PCL-5.

 • Most participants (90.9%) demonstrated 

clinically significant change on the PCL-5 

(i.e., ≥10 points) by the final treatment 

session and 50.0% no longer met the 

diagnostic criteria for PTSD at 1-month 

follow-up

16.67% It is difficult to extrapolate the 

degree to which this rapid 

symptom reduction can 

be attributed to massed PE, 

SGB, or the combination of the 

two modalities

Block et al. 

(26)

Single group 

(UB)

1 male patient Depression, 

anxiety, panic 

attacks, mood 

swings, avoidance 

behavior, 

insomnia

Not reported Not reported PCL-5 73.00 20.00 Use of pulsed radiofrequency (PRF) along 

with bilateral SGB improves duration of 

symptom relief

None Single patient experience

Lipov et al. 

(30)

Single group 

(UB)

1 male patient Alcohol and 

narcotics 

dependency, 

bipolar disorder, 

impulsivity and 

disordered sleep

None None BDI, BAI, PCL-5, 

CHRT

42.00 11.00 There was 93.5% reduction in depression 

scores, 86.7% reduction in anxiety scores, 

and 73.8% reduction in PTSD symptoms

None None reported

(Continued)
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Lipov and 

Faber (21)

Single group 

(UB)

2 male and 2 

female patients

Rage, paranoia, 

night terrors, 

insomnia, 

hypertension, 

weight gain, 

depression, 

anxiety, suicide 

attempts

Not reported Not reported PCL-5 40.00–44.00 7.00–17.00 CSB is beneficial for treatment of non-

responders and patients refractory to 

medications in comparison with single-level 

SGB

None Differences in patient follow-

up time points and 

uncontrolled case study design

Lynch et al. 

(22)

Single group 

(UB)

128 male and 137 

female patients

Not reported Not reported Not reported GAD-7, PCL-5 Not reported Not reported  • GAD-7 scores for the cohort decreased 

from 15.9 to 6.9 within 1 week of SGB, 

with 80% of the patients demonstrating 

clinically meaningful results

 • GAD-7 scores after 1 month increased 

marginally to 7.6 with 76% patients 

demonstrating clinically meaningful results

None None reported

Kuo and 

Nicklay (27)

Single group 

(UB)

1 female patient Depression, 

anxiety, insomnia, 

irritability, 

hypervigilance, 

hyperhidrosis, 

chronic pain, 

muscle tension, 

seizures

SSRI, quetiapine Talk therapy PCL-5 57.00 2.00  • Patient’s PCL-5 score dropped from 57.00 

to 14.00 following two sessions of bilateral 

SGB 1 week apart

 • Six weeks later the score dropped further 

8.00. However, 2 weeks later the score 

increased back to 14.00 points

 • At this time, she received a bilateral 

botox-enhanced SGB which reduced the 

score to 2.00

None None reported

PTSD, posttraumatic stress disorder; BDI, beck depression inventory; BAI, beck anxiety inventory; CSB, cervical sympathetic blockade; CAPS-5 TSSS, clinician-administered PTSD scale for the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition total 
symptom severity scores; CHRT, concise health risk tracking self-report; CI, confidence interval; GAD-7, general anxiety disorder-7; K-6 Distress scale, Kessler psychological distress scale; MPT, motor praxis test; NBACK, n-back task cognitive test; PHQ-9, patient 
health questionnaire-9; PVT, psychomotor vigilance task; RCT, randomized controlled trial; SF-12, Short Form 12 Health Survey; SGB, stellate ganglion block; VOLT, visual object learning test; UB-unblinded or open label; SB, signal blind; DB-double blind; PCL-M, 
Posttraumatic Stress Disorder Checklist - Military Version (wherever applicable, an average value or range for the score has been provided if the study reported more than one patient); PCL- C, Posttraumatic Stress Disorder Checklist - Civilian Version; PCL-5, PTSD 
Checklist for DSM-5, CBT, cognitive behavioral therapy; PE, prolonged exposure, SSRIs, Selective serotonin reuptake inhibitors.

TABLE 2 (Continued)

https://doi.org/10.3389/fpsyt.2023.1309986
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Prasad et al. 10.3389/fpsyt.2023.1309986

Frontiers in Psychiatry 11 frontiersin.org

3.4 Laterality of SGB

Fourteen studies reported the use of the right sided SGB 
technique, making it the most commonly performed SGB. The 
technique was administered to 700 study participants (54%), 
though its success varied. Ten patients were administered a left 
sided SGB after the right sided SGB failed to provide symptomatic 
relief (34). Three other studies did not report the laterality of 
SGB used.

3.5 Dual/cervical sympathetic block

Seven studies reported the use of dual sympathetic block (DSB) 
or cervical sympathetic block (CSB). In all studies, DSB was given 
bilaterally, except for two studies in which DSB was given unilaterally. 
35% of the total participants received DSB of which 244 patients 
received right-sided DSB (14) while 44 patients received left-sided 
DSB (15). The remaining 168 patients received bilateral DSB (21, 22, 
26, 27, 30).

3.6 SGB vs. unilateral DSB in PTSD

A single study compared the effectiveness of SGB with that of 
DSB. In the study, there were 44 patients who underwent left side 
DSB and 103 patients who underwent right side SGB (15). At the 
one-month follow-up timepoint, the authors noted that there were 
no significant differences in the PCL-5 score reduction between the 
two groups when compared with the baseline scores (mean reduction 
of 31.78 points in DSB group vs. 25.20 points in SGB group; p = 0.54). 
Despite the non-significant results, the higher mean reduction in 
DSB group was described as a driving factor in choosing DSB 
over SGB.

From a neuroanatomical point of view, the superior cervical 
ganglion at C4 and the stellate ganglion at C6 share efferent 
sympathetic fibers from the T2-T4 thoracic ganglia; however, the 
route that these fibers take to the brain is different (39). C6 fibers 
follow the vertebral artery, whereas C4 fibers follow the internal 
carotid artery (40). Because these arteries supply different regions of 
the brain, DSBs would increase the intensity of the effect and thus 
reduce symptoms synergistically (41).

3.7 Unilateral vs. bilateral DSB in PTSD

Again, only a single study reported on the differences in the 
effectiveness of unilateral vs. bilateral DSB in PTSD patients using 
the Generalized Anxiety Disorder (GAD-7) questionnaire (22). One 
hundred and sixty-one patients received bilateral DSB while 104 
patients received unilateral DSB (unspecified side) in the study. The 
authors noted that patients receiving bilateral DSB had a score 
reduction of 9.9 points after 1 week compared with baseline. In 
comparison, patients with unilateral DSB had a score reduction of 
7.5 points after 1 week compared with baseline. This difference was 
reported to be statistically significant (p < 0.001), a trend that was 
also observed at the one-month follow-up timepoint. At the end of 
1 month post DSB, only 67% of the patients with unilateral block 

demonstrated clinically meaningful improvements in comparison to 
81% of the patients with bilateral block (22).

3.8 Technique of SGB and DSB

In 17 studies, the anesthetic agent was administered incrementally 
at the level of 6th cervical vertebra under ultrasound or fluoroscopic 
guidance. Local anesthesia using 1 mL 1% lidocaine was given 
optionally to patients based on need. However, there was heterogeneity 
in the needle size used – 20G Tuohy needle, 22G Quincke needle, and 
25G Quincke needle. In all of these studies, either the anterior 
paratracheal approach or the lateral approach was employed for 
accessing the targeted area.

For DSB, 1 to 1.5 mL 1% lidocaine was used in all cases and was 
not offered electively. Only the 22G Quincke needle was used in all 
patients undergoing DSB. Additionally, the amount of anesthetic 
agent (bupivacaine) administered in DSB varied from 2 to 7.5 mL 
with 3 mL being the most common. In cases of bilateral DSB, the DSB 
on the contralateral side was administered at least 12 to 24 h after the 
initial DSB. In some cases, the patients were administered the 
contralateral DSB a week after the initial procedure. This was done to 
avoid serious airway compromise and vocal cord paresis due to 
bilateral blocking of the recurrent laryngeal nerve (22). Furthermore, 
the right DSB was generally preferred to be performed first followed 
by the left DSB.

3.9 Number of SGB/DSB sessions

42% of the patients received a single session of SGB injections 
across the reviewed studies, 11% of the patients received two sessions 
of SGB while a single patient received three sessions (31). Most of the 
patients who received the second or third session reported relapse of 
the symptoms including nightmares and diminished appetite. The 
time to relapse from the primary session was 2–6 weeks, with 4 weeks 
being most frequently reported. However, in one patient, the 
symptoms reappeared 7 months after the initial session (25). In one of 
the case series, two out of nine patients were administered a second 
SGB 4–6 weeks post-primary session (20).

In the case report by Lipov et al. (28) the patient was administered 
SGB followed by pulsed radiofrequency (PRF) a month later due to 
symptom relapse. The patient complained of second relapse episode 4 
months post-PRF and was administered a second PRF (31). 
Reportedly, the symptoms persisted and 2 weeks later a second SGB 
was administered (about 5–6 months post-initial SGB). However, 
based on the findings from the randomized trial by Rae Olmsted et al. 
(37) for optimal symptom control, a second session 2 weeks after the 
primary session has been recommended. The benefits of a second 
session are also supported by the experience of patients, who report 
more pronounced and stable effects (29).

Among the patients who received DSB, patients in four studies 
received DSB once while in two studies DSB was administered twice 
to the patients. In these two patients who received two DSB sessions, 
one patient received second DSB supplemented with Ketamine 
infusions (30) while the second patient received second DSB 
supplemented with Botox (27). One patient underwent four sessions 
of DSB with the last three sessions being supplemented with PRF (26).
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3.10 Follow-up and adverse events

The frequency and duration of the follow-up time-points varied 
drastically between the studies, attributable to the heterogeneity in the 
study design and aims. The minimum follow-up time-point was 1 
week after the initial SGB/DSB session while the maximum follow-up 
time-point was 7 months. Twelve studies involving 380 patients (29%) 
reported no side-effects. Most of the reported adverse events were 
mild to moderate in nature and resolved spontaneously within 24 h 
without the need for any additional medical intervention. Pain and 
stiffness at the injection site in the neck, headache, transient Horner’s 
syndrome, cough, visual disturbances, temporary hoarseness, 
difficulty swallowing, hypertension, and bradycardia were the side-
effects reported by the patients (37). In a few patients with history of 
migraines, SGB led to a self-limiting exacerbation episode of migraine. 
In all other studies, the adverse effects were not reported (likely 
measured but not mentioned in the text).

4 Discussion

Over the decades, SGB has remained a relatively experimental 
treatment modality, despite the first documented attempts to use it for 
psychiatric disorders, such as depression, in the late 1940s (42). Only 
50 years later in the 1990s, it was found that SGB could be used as a 
treatment option for PTSD when the procedure was administered for 
pain management but was found to secondarily ameliorate PTSD 
symptoms (43). To date, literature remains limited in demonstrating 
its effectiveness and safety. This is underscored by the fact that SGB is 
not being offered as a standard of care, at least for PTSD. In addition 
to PTSD, SGB is used to treat a variety of pain syndromes, including 
complex regional pain syndrome of the head and upper body (44), 
peripheral vascular disease (45), post-herpetic neuralgia (46), and 
postoperative pain (47). A few reports have demonstrated the use of 
SGB in patients with refractory ventricular arrhythmias (48), 
Raynaud’s disease (49), and amblyopia caused by quinine toxicity (50).

In the treatment of PTSD, the effectiveness of the technique 
remains a pivotal unanswered question. In a recent systematic review 
of the effects of SGB on all psychiatric disorders, the authors suggested 
that, based on the available evidence, SGB could be a safe and feasible 
alternative for the treatment of PTSD (10). However, we  remain 
extremely cautious about reaching such a conclusion. Firstly, it is not 
possible to distinguish between the effects of SGB with adjunctive 
therapy and SGB alone (38). Secondly, majority of the reporting of 
clinical data has been done by only two research teams (Lipov et al. 
and Mulvaney et al.) which makes it difficult to generalize the findings 
outside their institutions and teams. The lack of blind, unbiased trial 
data is also a concern. Finally, without a common comparator, such as 
placebo or usual care/treatment, it is difficult to draw conclusions 
about the effectiveness of a therapy.

With regard to the choice of anesthetic agent, ropivacaine is 
emerging as the anesthetic of choice, especially in view of its similar 
pharmacokinetics to those of bupivacaine. The former also has the 
advantage of selective nerve blockade (51). Ropivacaine, which is less 
lipophilic, preferentially targets the thinner A, β, and C pain 
transmission fibers, resulting in fewer systemic side effects such as 
hypotension, bradycardia, and motor paralysis (52). However, 
concerns remain regarding their differing effectiveness. One study 

compared three doses of spinal intrathecal injections at the lumbar 
L2-L3 level (4 mg, 6 mg, and 8 mg) of 0.25% bupivacaine and 0.25% 
ropivacaine in healthy volunteers (53). Bupivacaine was reported to 
be nearly twice as potent as ropivacaine (2:1) and equipotent doses 
had similar recovery times. The authors also noted that ropivacaine 
was more likely to cause injection site pain (53). However, a systematic 
review suggested that when used at the ideal concentrations of 0.50–
0.75%, the choice of anesthetic between ropivacaine, levobupivacaine, 
and racemic bupivacaine does not appear to affect clinical success (54).

The use of ultrasound and fluoroscopic techniques has not only 
reduced the rate of iatrogenic complications but also significantly 
reduced the concentration of anesthetic required to achieve 
SGB. Several studies have shown that an optimal concentration of 
5 mL of 0.25% bupivacaine is sufficient to achieve pain control, and 
doses in excess of 20 mL may result in the uncontrolled spread of the 
agent to other regions (55, 56). The addition of adjuvants such as 
clonidine (α₂-adrenergic agonist) and methylprednisolone (steroid) 
to anesthetic injections has also been suggested. Clonidine prolongs 
the motor block and the duration of anesthesia—approximately 1 h 
and 40 min with ropivacaine and nearly 4 h with bupivacaine (57). The 
addition of steroids to anesthesia remains controversial. There is 
limited evidence to support their beneficial role in suppressing the 
anti-inflammatory response and prolonging the anesthetic effect (58). 
Furthermore, in SGB used to treat complex regional pain syndrome, 
adding clonidine or methylprednisolone to ropivacaine did not result 
in significant differences in pain, edema, or overall patient 
satisfaction (59).

Laterality has also become debatable in recent years, with recent 
evidence suggesting a much more complex neural control than 
previously thought. Traditionally, the right-sided block has been 
favored because of the hemispheric asymmetry theory of autonomic 
arousal—right hemisphere modulates sympathetic, left hemisphere 
modulates parasympathetic responses (60). Indeed, 
electroencephalographic studies have shown that PTSD patients tend 
to have asymmetrical right-temporal lobe activation (61), a 
phenomenon also observed when PTSD patients are exposed to 
traumatic material (62). However, a bi-hemispheric autonomic model 
of autonomic control has been postulated based on the demonstration 
that patients with PTSD can be grouped based on temporal asymmetry 
into right-dominant, left-dominant, and symmetrical groups (60, 63). 
This heterogeneity has been called “functional neuroanatomical 
variability” by Mulvaney et al. (34). This rationale also led the authors 
to conclude that in patients with treatment-resistant right-sided SGB, 
a left-sided SGB may show significant improvement in clinical 
symptomatology (34). What factors might influence such differences 
in autonomic laterality physiology—sex, age, type of PTSD trauma, 
symptom severity—cannot be  determined based on available 
literature. Further studies will be  necessary for a more complete 
understanding of this issue.

Interestingly, in a study by (14) it was demonstrated that factors 
such as age, history of suicide attempts, or use of medications does 
not significantly affect the PCL scores in both male and female PTSD 
patients post-SGB. However, the authors showed that the reduction 
in PCL scores was significantly different based on military or 
non-military background of the participants in both male (mean 
difference 6.94; p = 0.012) and female (mean difference 10.92; 
p = 0.020) participants. These findings are crucial since a key 
drawback limiting the generalizability of SGB use has been the 
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overrepresentation of military personnel and veterans in the studies 
testing the effectiveness of SGB. In the same study, the authors also 
reported that the type of trauma exposure was not a confounding 
factor when considering the effectiveness of SGB in PTSD patients. 
All trauma types demonstrated statistically significant reduction in 
PCL scores post-SGB for both male and female participants except 
for bullying/hazing, parental issues, domestic violence, and injury/
death of a loved one. The non-significant findings in these subgroups 
could be explained by the small (<5) sample sizes. Nonetheless, the 
finding that military personnel showed more sensitivity to SGB than 
civilians was hypothesized by the authors to be a result of higher 
baseline PCL score in military personnel and sensitivity differences 
between the PCL-M and PCL-C questionnaires to detect the severity 
of PTSD (14).

In terms of safety, it has been reported that the rate of severe 
complications following SGB is around 1.7 complications per 1,000 
blocks (64). Although this makes the procedure relatively safe, 
especially when performed under ultrasound or fluoroscopic 
guidance, it must be  kept in mind that SGB remains an invasive 
procedure and may lead to local and systemic complications. 
Localized risk of injury to anatomically adjacent muscles and vessels 
remains. There is a risk of intravascular infection and injection, 
which in turn can lead to convulsions, hematomas, seizures, and even 
local anesthetic systemic toxicity (65). Systemically, the most 
common complications are hoarseness and dizziness, followed by a 
short-lasting cough, probably from recurrent laryngeal paralysis (66).

Despite the current literature supporting potential benefits of 
SGB for PTSD, more supporting evidence is needed before the 
procedure can be  mainstreamed as an alternative to current 
recommendations. Furthermore, the implementation and adoption 
of the procedure outside of the US remains to be seen. The physician’s 
skill and expertise in administering SGB also plays a limiting role in 
its wider validation. It is pertinent to note that SGB and anesthetics 
ropivacaine and bupivacaine are Food and Drug Administration 
(FDA) approved for surgery and pain management, though their use 
in PTSD is considered “off-label” according to both FDA and US 
Department of Defense management guidelines (67). This could 
be  one of the reasons eclipsing the lack of wider adoption and 
literature. However, the results from more and more studies in the 
coming years could open the door for FDA approval of ropivacaine 
and bupivacaine for SGB in the treatment of PTSD, especially if there 
was more confidence in it and more practitioners were trained to 
administer it.

In fact, a post-procedure qualitative review of 110 patients who 
underwent SGB found that 100% of the participants were willing to 
have a repeated SGB session, with 95% willing to take as many sessions 
as it takes (68). Furthermore, all participants agreed to recommend the 
procedure to their family and friends. 50% of the respondents said that 
the side effects after SGB were less in comparison with other treatment 
modalities they had tried with 89% of the respondents reporting no to 
mild discomfort post-procedure (68). Similar results were reported by 
a cohort of 53 military and civilian psychiatrists, social care workers, 
and nurses who deal with PTSD patients. 65% of the professionals 
reported SGB to be very beneficial for the patient with no professional 
considering the procedure as harmful or not helpful (69). Additionally, 
the professionals considered SGB at par with all eight treatment 
modalities listed in the 2017 American Psychological Association 
(APA) Clinical Practice Guideline (CPG) for PTSD (69).

Results from these two studies indicate a growing 
acknowledgement and desire for adoption of SGB as a mainstream 
treatment modality in the treatment of PTSD. Accordingly, the 
technique could potentially be  a viable alternative in treatment-
resistant or refractory cases of PTSD. Such newer avenues are needed 
since remission of PTSD has been heterogeneous even for strongly 
recommended first line treatments such as CBT, EMDR, and 
prolonged exposure therapy (PE) (6). For example, in PE, 41–95% of 
participants did not meet PTSD diagnostic criteria after treatment, 
while in cognitive processing therapy (CPT) the rate was 30–97% after 
treatment, and in CBT it was 61–82.4% after treatment (70). While 
adjunctive pharmacotherapy may provide symptomatic relief, it does 
not target the core pathogenetic processes, as was also reported in the 
studies included in our review.

5 Limitations

Heterogeneity in the design of the trials, lack of standardized 
placebo-controlled trials, predominantly male participants, and small 
sample size are the main limitations in terms of study designs included 
in the present review. Furthermore, one must keep in mind that the 
generalizability of the results of any study or report is directly 
influenced by the highly individualized responses that are part of the 
SGB’s effectiveness evaluation (visual analog scale, self-reporting 
questionnaires). The use of concomitant therapy (pharmacological 
and non-pharmacological) and different numbers of SGB sessions 
were other limiting factors. Additionally, the presence of comorbid 
conditions like insomnia and nightmares are associated with poorer 
PTSD treatment outcomes. In a recent randomized controlled trial, it 
was demonstrated that CPT for PTSD followed by CBT for insomnia 
and nightmares was the most effective in improving symptoms in 
comparison with CPT for PTSD alone (71).

Finally, it is not possible to accurately estimate the number of 
participants who actually lost their PTSD diagnosis or did not fulfill 
PTSD criteria after SGB/DSB. This is mainly due to two factors – first, 
the limited follow-up duration reported in the studies and second, the 
effects of SGB seem to wear off after some time, leading to an increase 
in PCL-5 scores on reassessment. Hence, many patients required 
additional sessions. The utility of bilateral SGB or DSB also needs 
further investigations due to limited comparative studies. However, 
bilateral administration of block should be done carefully due to its 
ill-effects on the baroreflex sensitivity and cardiac vagal modulation 
(72). To overcome these challenges, newer techniques are being 
reported as case reports such as the use of hydro-dissection of the 
cervical plexus using 5% dextrose (73). These techniques would also 
need further investigations and trials to confirm their 
clinical effectiveness.

6 Future double-blind clinical trials

It is clear that more evidence is needed, especially that is derived 
from well-designed randomized clinical trials. However, one of the 
most important drawbacks noted in clinical trials is the issue of 
blinding participants and physicians. Transient ipsilateral Horner’s 
syndrome is commonly seen after successful SGB which risks 
unblinding of the participants. To avoid this, Rae Olmsted et al. (37) 
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informed patients in both sham and SGB group about Horner’s 
syndrome, though acknowledged that complete unbiased blinding was 
not possible to achieve.

To overcome this limitation, it has been suggested to use PRF 
which achieves SGB without causing Horner’s syndrome (74, 75). As 
noted in two studies in our review, PRF has secondary benefits of 
conferring longer lasting treatment effects in comparison with 
anesthetic mediated SGB (26, 31). PRF is believed to selectively 
deactivate nerve cell membranes of the small-diameter nerve fibers 
due to membrane depolarization caused by the electromagnetic field 
(76). Alternatively, it has also been suggested to keep the trial 
participants in the observation room for enough time (2–48 h) for the 
signs of Horner’s syndrome to resolve (75). Regarding blinding of the 
physicians, it has been advised to have two teams—a physician team 
and a research team with no interactions between them (75).

Finally, it is necessary to separate the clinical effects attributable 
to the effects of SGB and to those of concomitant pharmacotherapy. 
As seen from the studies included in our review, several patients were 
reported to take antihypertensives like clonidine and beta-blockers, 
both of which are known to inhibit sympathetic activity by either 
peripheral blockade of adrenergic receptors or by central mechanisms. 
Additionally, many psychotropic medications (antidepressants and 
antipsychotics) have indirect effects on sympathetic tone and may 
present a confounding factor when measuring the effectiveness of SGB.

7 Conclusion

Current literature remains limited regarding the potential 
effectiveness and safety profile of SGB, leading to its exclusion as a 
standard treatment option for PTSD. While preliminary studies and 
case reports provide generally supporting evidence of SGB as a safe 
alternative for PTSD, caution is warranted due to inconsistent results 
and the lack of blinded, unbiased trial data. Further studies are needed 
to evaluate the effectiveness of the block in terms of anesthetic dosage, 
frequency, and use of concomitants. In addition, laterality, particularly 
the preference for right-sided block, has been challenged by evidence 
suggesting a bi-hemispheric model of autonomic control that needs 
to be  clinically validated. Careful and extensive clinical research 
studies are needed to address the above raised pertinent questions and 
issues before the introduction of the technique as a mainstream 
adjunct modality.

Data availability statement

The original contributions presented in the study are included in 
the article/Supplementary material, further inquiries can be directed 
to the corresponding author.

Author contributions

SP: Conceptualization, Formal analysis, Investigation, 
Methodology, Project administration, Validation, Writing – original 
draft, Writing – review & editing. NJ: Conceptualization, Data 
curation, Formal analysis, Funding acquisition, Investigation, 
Methodology, Project administration, Resources, Software, Validation, 
Visualization, Writing – original draft, Writing – review & editing. 
TU: Data curation, Investigation, Writing – original draft. IR: Data 
curation, Investigation, Writing – original draft. SKh: Data curation, 
Investigation, Writing – original draft. VS: Data curation, 
Investigation, Writing – original draft. SKo: Data curation, 
Investigation, Writing – original draft. MH: Data curation, 
Investigation, Writing – original draft. NK: Data curation, 
Investigation, Writing – original draft. AR: Data curation, 
Methodology, Writing – original draft. LR: Project administration, 
Resources, Supervision, Validation, Writing – review & editing. AB: 
Project administration, Resources, Supervision, Validation, Writing 
– review & editing.

Funding

The author(s) declare that no financial support was received for 
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or claim 
that may be made by its manufacturer, is not guaranteed or endorsed 
by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1309986/
full#supplementary-material

References
 1. Miao X, Chen Q, Wei K, Tao K, Lu Z. Posttraumatic stress disorder: from diagnosis 

to prevention. Mil Med Res. (2018) 5:32. doi: 10.1186/s40779-018-0179-0

 2. Schrader CC, Ross AM. A review of PTSD and current treatment strategies. Mo 
Med. (2021) 118:546–51. Available at: https://pubmed.ncbi.nlm.nih.gov/34924624.

 3. Association, A. P. (2013). Diagnostic and Statistical Manual of Mental Disorders. doi: 
10.1176/appi.books.9780890425596

 4. Bryant RA, Friedman MJ, Spiegel D, Ursano RJ, Strain JJ. A review of acute stress 
disorder in DSM-5. Depress Anxiety. (2010) 28:802–17. doi: 10.1002/da.20737

 5. Yehuda R, Hoge CW, McFarlane AC, Vermetten E, Lanius RA, Nievergelt CM, et al. 
Post-traumatic stress disorder. Nat Rev Dis Primers. (2015) 1:15057. doi: 10.1038/nrdp.2015.57

 6. Martin A, Naunton M, Kosari S, Peterson GM, Thomas J, Christenson JK. Treatment 
guidelines for PTSD: a systematic review. J Clin Med. (2021) 10:4175. doi: 10.3390/jcm10184175

https://doi.org/10.3389/fpsyt.2023.1309986
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1309986/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1309986/full#supplementary-material
https://doi.org/10.1186/s40779-018-0179-0
https://pubmed.ncbi.nlm.nih.gov/34924624
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1002/da.20737
https://doi.org/10.1038/nrdp.2015.57
https://doi.org/10.3390/jcm10184175


Prasad et al. 10.3389/fpsyt.2023.1309986

Frontiers in Psychiatry 15 frontiersin.org

 7. Shapiro F. The role of eye movement desensitization and reprocessing (EMDR) 
therapy in medicine: addressing the psychological and physical symptoms stemming 
from adverse life experiences. Perm J. (2014) 18:71–7. doi: 10.7812/tpp/13-098

 8. Chadwick E, Billings J. Barriers to delivering trauma-focused interventions for 
people with psychosis and post-traumatic stress disorder: a qualitative study of health 
care professionals’ views. Psychol Psychother. (2022) 95:541–60. doi: 10.1111/papt. 
12387

 9. Lipov E, Gluncic V, Lukić I, Candido KD. How does stellate ganglion block alleviate 
immunologically-linked disorders? Med Hypotheses. (2020) 144:110000. doi: 10.1016/j.
mehy.2020.110000

 10. Kerzner J, Liu H, Demchenko I, Sussman D, Wijeysundera DN, Kennedy SH, et al. 
Stellate ganglion Block for psychiatric disorders: a systematic review of the clinical 
research landscape. Chronic Stress. (2021) 5:247054702110551. doi: 
10.1177/24705470211055176

 11. Williamson JB, Heilman KM, Porges EC, Lamb DG, Porges SW. A possible 
mechanism for PTSD symptoms in patients with traumatic brain injury: central 
autonomic network disruption. Front Neuroeng. (2013) 6:13. doi: 10.3389/
fneng.2013.00013

 12. Lipov E, Joshi JR, Sanders S, Slavin KV. A unifying theory linking the prolonged 
efficacy of the stellate ganglion block for the treatment of chronic regional pain 
syndrome (CRPS), hot flashes, and posttraumatic stress disorder (PTSD). Med 
Hypotheses. (2009) 72:657–61. doi: 10.1016/j.mehy.2009.01.009

 13. Petta LM. Resonance frequency breathing biofeedback to reduce symptoms of 
subthreshold PTSD with an air force special tactics operator: a case study. Appl 
Psychophysiol Biofeedback. (2017) 42:139–46. doi: 10.1007/s10484-017-9356-2

 14. Lipov E, Jacobs R, Springer S, Candido K, Knezevic NN. Utility of cervical 
sympathetic Block in treating post-traumatic stress disorder in multiple cohorts: a 
retrospective analysis. Pain Physician. (2022) 25:77–85. Available at: https://pubmed.
ncbi.nlm.nih.gov/35051147/.

 15. Mulvaney SW, Curtis KE, Ibrahim TS. Comparison C6 stellate ganglion versus C6 
and C4 cervical sympathetic chain blocks for treatment of posttraumatic stress disorder 
(PTSD): analysis of 147 patients. J Neurol Disord Stroke. (2020) 7:1163. Available at: 
https://www.jscimedcentral.com/public/assets/articles/neurologicaldisorders-7-1163.
pdf.

 16. Kattar N, Flowers T. Anatomy, head and neck, sympathetic chain StatPearls-NCBI 
Bookshelf (2022) Available at: https://www.ncbi.nlm.nih.gov/books/NBK563206/.

 17. Lipov E, Ritchie EC. A review of the use of stellate ganglion block in the treatment 
of PTSD. Curr Psychiatry Rep. (2015) 17:599. doi: 10.1007/s11920-015-0599-4

 18. Summers MR, Nevin RL. Stellate ganglion block in the treatment of post-traumatic 
stress disorder: a review of historical and recent literature. Pain Pract. (2016) 17:546–53. 
doi: 10.1111/papr.12503

 19. Aliño JJ, Kosatka D, McLean B, Hirsch KA. Efficacy of stellate ganglion block in 
the treatment of anxiety symptoms from combat-related post-traumatic stress disorder: 
a case series. Mil Med. (2013) 178:e473–6. doi: 10.7205/milmed-d-12-00386

 20. Hicky A, Hanling S, Pevney E, Allen RR, McLay RN. Stellate ganglion block for 
PTSD. Am J Psychiatr. (2012) 169:760. doi: 10.1176/appi.ajp.2012.11111729

 21. Lipov E, Faber J. Efficacy of cervical sympathetic blockade in the treatment of 
primary and secondary PTSD symptoms: a case series. Heliyon. (2023) 9:e17008. doi: 
10.1016/j.heliyon.2023.e17008

 22. Lynch JH, Mulvaney SW, Bryan CJ, Hernandez D. Stellate ganglion Block reduces 
anxiety symptoms by half: a case series of 285 patients. J Pers Med. (2023) 13:958. doi: 
10.3390/jpm13060958

 23. Mulvaney SW, Lynch JH, De Leeuw J, Schroeder M, Kane SF. Neurocognitive 
performance is not degraded after stellate ganglion Block treatment for post-traumatic 
stress disorder: a case series. Mil Med. (2015) 180:e601–4. doi: 10.7205/
milmed-d-14-00504

 24. Mulvaney SW, Lynch JH, Hickey MJ, Rahman-Rawlins T, Schroeder M, Kane SF, 
et al. Stellate ganglion block used to treat symptoms associated with combat-related 
post-traumatic stress disorder: a case series of 166 patients. Mil Med. (2014) 
179:1133–40. doi: 10.7205/milmed-d-14-00151

 25. Mulvaney SW, McLean B, De Leeuw J. The use of stellate ganglion Block in the 
treatment of panic/anxiety symptoms with combat-related post-traumatic stress 
disorder; preliminary results of long-term follow-up: a case series. Pain Pract. (2010) 
10:359–65. doi: 10.1111/j.1533-2500.2010.00373.x

 26. Block T, Kuo J, Green M. Pulsed radiofrequency-enhanced dual sympathetic Block 
for the treatment of post-traumatic stress disorder. Cureus. (2023) 15:e41309. doi: 
10.7759/cureus.41309

 27. Kuo J, Nicklay M. Botox-enhanced stellate ganglion blockade for the treatment of 
post-traumatic stress disorder. Cureus. (2023) 15:e37573. doi: 10.7759/cureus.37573

 28. Lipov E, Joshi JR, Lipov S, Sanders S, Siroko MK. Cervical sympathetic blockade 
in a patient with post-traumatic stress disorder: a case report. Ann Clin Psychiatry. 
(2008) 20:227–8. doi: 10.1080/10401230802435518

 29. Lipov E, Navaie M, Brown P, Hickey AH, Stedje-Larsen ET, McLay RN. Stellate 
ganglion block improves refractory post-traumatic stress disorder and associated 
memory dysfunction: a case report and systematic literature review. Mil Med. (2013) 
178:e260–4. doi: 10.7205/milmed-d-12-00290

 30. Lipov E, Sethi Z, Nandra G, Frueh C. Efficacy of combined subanesthetic ketamine 
infusion and cervical sympathetic blockade as a symptomatic treatment of PTSD/TBI 
in a special forces patient with a 1-year follow-up: a case report. Heliyon. (2023) 
9:e14891. doi: 10.1016/j.heliyon.2023.e14891

 31. Lipov E. Successful use of stellate ganglion block and pulsed radiofrequency in the 
treatment of posttraumatic stress disorder: a case report. Pain Res Treat. (2010) 
2010:1–5. doi: 10.1155/2010/963948

 32. Lipov E, Navaie M, Stedje-Larsen ET, Burkhardt K, Smith J, Sharghi LH, et al. A 
novel application of stellate ganglion Block: preliminary observations for the treatment 
of post-traumatic stress disorder. Mil Med. (2012) 177:125–7. doi: 10.7205/
milmed-d-11-00328

 33. Lynch JH, Mulvaney SW, Kim EH, De Leeuw JB, Schroeder M, Kane SF. Effect of 
stellate ganglion block on specific symptom clusters for treatment of post-traumatic 
stress disorder. Mil Med. (2016) 181:1135–41. doi: 10.7205/milmed-d-15-00518

 34. Mulvaney SW, Lynch JH, Curtis KE, Ibrahim TS. The successful use of left-sided 
stellate ganglion block in patients that fail to respond to right-sided stellate ganglion 
block for the treatment of post-traumatic stress disorder symptoms: a retrospective 
analysis of 205 patients. Mil Med. (2021) 187:e826–9. doi: 10.1093/milmed/usab056

 35. Odosso RJ, Petta LM. The efficacy of the stellate ganglion block as a treatment 
modality for posttraumatic stress disorder among active duty combat veterans: a pilot 
program evaluation. Mil Med. (2021) 186:e796–803. doi: 10.1093/milmed/ 
usaa246

 36. Hanling S, Hickey AH, Lesnik I, Hackworth RJ, Stedje-Larsen ET, Drastal CA, 
et al. Stellate ganglion block for the treatment of posttraumatic stress disorder. Reg 
Anesth Pain Med. (2016) 41:494–500. doi: 10.1097/aap.0000000000000402

 37. Rae Olmsted K, Bartoszek M, Mulvaney SW, McLean B, Turabi A, Young RC, et al. 
Effect of stellate ganglion block treatment on posttraumatic stress disorder symptoms. 
JAMA Psychiatry. (2020) 77:130–8. doi: 10.1001/jamapsychiatry.2019.3474

 38. Peterson AL, Straud CL, Young-McCaughan S, McCallin JP, Hoch MB, Roux NP, 
et al. Combining a stellate ganglion block with prolonged exposure therapy for 
posttraumatic stress disorder: a nonrandomized clinical trial. J Trauma Stress. (2022) 
35:1801–9. doi: 10.1002/jts.22873

 39. Uchida K, Tateda T, Hino H. Novel mechanism of action hypothesized for stellate 
ganglion block related to melatonin. Med Hypotheses. (2002) 59:446–9. doi: 10.1016/
s0306-9877(02)00158-5

 40. Moore D. C. (1954). Stellate ganglion block: techniques, indications, uses. 
Springfield, IL: Thomas. Available at: https://discovered.ed.ac.uk/discovery/
fulldisplay?vid=44UOE_INST:44UOE_VU2&mode=advanced&tab=Everything&doci
d=alma9910985573502466&query=sub,exact,%20Sympathetic%20nervous%20
system%20,AND&context=L&adaptor=Local%20Search%20Engine&lang=en&search_
scope=UoE.

 41. Alkire MT, Hollifield M, Khoshsar R, Nguyen L, Alley SR, Reist C. Neuroimaging 
suggests that stellate ganglion block improves post-traumatic stress disorder (PTSD) 
through an amygdala mediated mechanism In: American Society of Anesthesiology 
[Scientific Abstract]. Annual Meeting (2015) Available at: https://www.abstractsonline.
com/Plan/ViewAbstract.aspx?sKey=6880b30a-cce1-48eb-944b-b17b72e8e81a&cKey=
3e0ee804-4e53-484b-9116-067535e8622a&mKey=%7b068F2AC3-1187-43D5-
B2B7-75DD8592418D%7d

 42. Karnosh LJ, Gardner WJ. The effects of bilateral stellate ganglion block on mental 
depression: report of 3 cases. Cleve Clin Q. (1947) 14:133–8. doi: 10.3949/ccjm.14. 
3.133

 43. Lebovits AH, Yarmush J, Lefkowitz M. Reflex sympathetic dystrophy and 
posttraumatic stress disorder. Clin J Pain. (1990) 6:153–7. doi: 
10.1097/00002508-199006000-00015

 44. Duong S, Bravo D, Todd K, Finlayson RJ, Tran DQ. Treatment of complex regional 
pain syndrome: an updated systematic review and narrative synthesis. Can J Anesthesia. 
(2018) 65:658–84. doi: 10.1007/s12630-018-1091-5

 45. Kulkarni K, Kadam AI, Namazi IJ. Efficacy of stellate ganglion block with an 
adjuvant ketamine for peripheral vascular disease of the upper limbs. Indian J Anaesth. 
(2010) 54:546–51. doi: 10.4103/0019-5049.72645

 46. Lin C. Interventional treatments for Postherpetic neuralgia: a systematic review. 
Pain Physician. (2019) 3:209–28. doi: 10.36076/ppj/2019.22.209

 47. Yang R, Li Y, Liang M, Yu J, Chen M, Qiu J, et al. Stellate ganglion Block improves 
postoperative sleep quality and analgesia in patients with breast Cancer: a randomized 
controlled trial. Pain Ther. (2023) 12:491–503. doi: 10.1007/s40122-022-00473-y

 48. Ganesh A, Qadri YJ, Boortz-Marx RL, Al-Khatib SM, Harpole DH, Katz JN, et al. 
Stellate ganglion blockade: an intervention for the Management of Ventricular 
Arrhythmias. Curr Hypertens Rep. (2020) 22:100. doi: 10.1007/s11906-020-01111-8

 49. Punj J, Garg H, Gomez G, Bagri NK, Thakur JP, Singh LD, et al. Sympathetic blocks 
for Raynaud’s phenomena in pediatric rheumatological disorders. Pain Med. (2022) 
23:1211–6. doi: 10.1093/pm/pnac015

 50. Robertson D, Raman K. Quinine poisoning. Anaesthesia. (1979) 34:1041–2. doi: 
10.1111/j.1365-2044.1979.tb06257.x

 51. Kaur A. Comparision between bupivacaine and ropivacaine in patients undergoing 
forearm surgeries under axillary brachial plexus block: a prospective randomized study. 
J Clin Diagn Res. (2015) 9:UC01-6. doi: 10.7860/jcdr/2015/10556.5446

https://doi.org/10.3389/fpsyt.2023.1309986
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.7812/tpp/13-098
https://doi.org/10.1111/papt.12387
https://doi.org/10.1111/papt.12387
https://doi.org/10.1016/j.mehy.2020.110000
https://doi.org/10.1016/j.mehy.2020.110000
https://doi.org/10.1177/24705470211055176
https://doi.org/10.3389/fneng.2013.00013
https://doi.org/10.3389/fneng.2013.00013
https://doi.org/10.1016/j.mehy.2009.01.009
https://doi.org/10.1007/s10484-017-9356-2
https://pubmed.ncbi.nlm.nih.gov/35051147/
https://pubmed.ncbi.nlm.nih.gov/35051147/
https://www.jscimedcentral.com/public/assets/articles/neurologicaldisorders-7-1163.pdf
https://www.jscimedcentral.com/public/assets/articles/neurologicaldisorders-7-1163.pdf
https://www.ncbi.nlm.nih.gov/books/NBK563206/
https://doi.org/10.1007/s11920-015-0599-4
https://doi.org/10.1111/papr.12503
https://doi.org/10.7205/milmed-d-12-00386
https://doi.org/10.1176/appi.ajp.2012.11111729
https://doi.org/10.1016/j.heliyon.2023.e17008
https://doi.org/10.3390/jpm13060958
https://doi.org/10.7205/milmed-d-14-00504
https://doi.org/10.7205/milmed-d-14-00504
https://doi.org/10.7205/milmed-d-14-00151
https://doi.org/10.1111/j.1533-2500.2010.00373.x
https://doi.org/10.7759/cureus.41309
https://doi.org/10.7759/cureus.37573
https://doi.org/10.1080/10401230802435518
https://doi.org/10.7205/milmed-d-12-00290
https://doi.org/10.1016/j.heliyon.2023.e14891
https://doi.org/10.1155/2010/963948
https://doi.org/10.7205/milmed-d-11-00328
https://doi.org/10.7205/milmed-d-11-00328
https://doi.org/10.7205/milmed-d-15-00518
https://doi.org/10.1093/milmed/usab056
https://doi.org/10.1093/milmed/usaa246
https://doi.org/10.1093/milmed/usaa246
https://doi.org/10.1097/aap.0000000000000402
https://doi.org/10.1001/jamapsychiatry.2019.3474
https://doi.org/10.1002/jts.22873
https://doi.org/10.1016/s0306-9877(02)00158-5
https://doi.org/10.1016/s0306-9877(02)00158-5
https://discovered.ed.ac.uk/discovery/fulldisplay?vid=44UOE_INST:44UOE_VU2&mode=advanced&tab=Everything&docid=alma9910985573502466&query=sub,exact,%20Sympathetic%20nervous%20system%20,AND&context=L&adaptor=Local%20Search%20Engine&lang=en&search_scope=UoE
https://discovered.ed.ac.uk/discovery/fulldisplay?vid=44UOE_INST:44UOE_VU2&mode=advanced&tab=Everything&docid=alma9910985573502466&query=sub,exact,%20Sympathetic%20nervous%20system%20,AND&context=L&adaptor=Local%20Search%20Engine&lang=en&search_scope=UoE
https://discovered.ed.ac.uk/discovery/fulldisplay?vid=44UOE_INST:44UOE_VU2&mode=advanced&tab=Everything&docid=alma9910985573502466&query=sub,exact,%20Sympathetic%20nervous%20system%20,AND&context=L&adaptor=Local%20Search%20Engine&lang=en&search_scope=UoE
https://discovered.ed.ac.uk/discovery/fulldisplay?vid=44UOE_INST:44UOE_VU2&mode=advanced&tab=Everything&docid=alma9910985573502466&query=sub,exact,%20Sympathetic%20nervous%20system%20,AND&context=L&adaptor=Local%20Search%20Engine&lang=en&search_scope=UoE
https://discovered.ed.ac.uk/discovery/fulldisplay?vid=44UOE_INST:44UOE_VU2&mode=advanced&tab=Everything&docid=alma9910985573502466&query=sub,exact,%20Sympathetic%20nervous%20system%20,AND&context=L&adaptor=Local%20Search%20Engine&lang=en&search_scope=UoE
https://www.abstractsonline.com/Plan/ViewAbstract.aspx?sKey=6880b30a-cce1-48eb-944b-b17b72e8e81a&cKey=3e0ee804-4e53-484b-9116-067535e8622a&mKey=%7b068F2AC3-1187-43D5-B2B7-75DD8592418D%7d
https://www.abstractsonline.com/Plan/ViewAbstract.aspx?sKey=6880b30a-cce1-48eb-944b-b17b72e8e81a&cKey=3e0ee804-4e53-484b-9116-067535e8622a&mKey=%7b068F2AC3-1187-43D5-B2B7-75DD8592418D%7d
https://www.abstractsonline.com/Plan/ViewAbstract.aspx?sKey=6880b30a-cce1-48eb-944b-b17b72e8e81a&cKey=3e0ee804-4e53-484b-9116-067535e8622a&mKey=%7b068F2AC3-1187-43D5-B2B7-75DD8592418D%7d
https://www.abstractsonline.com/Plan/ViewAbstract.aspx?sKey=6880b30a-cce1-48eb-944b-b17b72e8e81a&cKey=3e0ee804-4e53-484b-9116-067535e8622a&mKey=%7b068F2AC3-1187-43D5-B2B7-75DD8592418D%7d
https://doi.org/10.3949/ccjm.14.3.133
https://doi.org/10.3949/ccjm.14.3.133
https://doi.org/10.1097/00002508-199006000-00015
https://doi.org/10.1007/s12630-018-1091-5
https://doi.org/10.4103/0019-5049.72645
https://doi.org/10.36076/ppj/2019.22.209
https://doi.org/10.1007/s40122-022-00473-y
https://doi.org/10.1007/s11906-020-01111-8
https://doi.org/10.1093/pm/pnac015
https://doi.org/10.1111/j.1365-2044.1979.tb06257.x
https://doi.org/10.7860/jcdr/2015/10556.5446


Prasad et al. 10.3389/fpsyt.2023.1309986

Frontiers in Psychiatry 16 frontiersin.org

 52. Bhat S, Himaldev , Upadya M. Comparison of efficacy and safety of ropivacaine 
with bupivacaine for intrathecal anesthesia for lower abdominal and lower limb 
surgeries. Anesth Essays Res. (2013) 7:381–5. doi: 10.4103/0259-1162.123252

 53. McDonald SB, Liu SS, Kopacz DJ, Stephenson C. Hyperbaric spinal ropivacaine. 
Anesthesiology. (1999) 90:971–7. doi: 10.1097/00000542-199904000-00007

 54. Casati A, Putzu M. Bupivacaine, levobupivacaine and ropivacaine: are they 
clinically different? Best Pract Res Clin Anaesthesiol. (2005) 19:247–68. doi: 10.1016/j.
bpa.2004.12.003

 55. Feigl G, Rosmarin W, Stelzl A, Weninger B, Likar R. Comparison of different 
injectate volumes for stellate ganglion block: an anatomic and radiologic study. Reg 
Anesth Pain Med. (2007) 32:203–8. doi: 10.1016/j.rapm.2006.11.013

 56. Kapral S, Krafft P, Gosch M, Fleischmann D, Weinstabl C. Ultrasound imaging for 
stellate ganglion block: direct visualization of puncture site and local anesthetic spread. A pilot 
study. Reg Anesth. (1995) 20:323–8. Available at: https://pubmed.ncbi.nlm.nih.gov/7577781.

 57. Pöpping DM, Elia N, Marret E, Wenk M, Tramèr MR. Clonidine as an adjuvant to 
local anesthetics for peripheral nerve and plexus blocks. Anesthesiology. (2009) 
111:406–15. doi: 10.1097/aln.0b013e3181aae897

 58. Shanthanna H, Busse JW, Wang L, Kaushal A, Harsha P, Suzumura EA, et al. 
Addition of corticosteroids to local anaesthetics for chronic non-cancer pain injections: 
a systematic review and meta-analysis of randomised controlled trials. Brit J Anaesth. 
(2020) 125:779–801. doi: 10.1016/j.bja.2020.06.062

 59. Naskar S, Bhoi D, Garg H, Dehran M, Trikha A, Ansari MT. A comparison of 
analgesic efficacy and safety of clonidine and methylprednisolone as additives to 0.25% 
ropivacaine in stellate ganglion block for the treatment of complex regional pain 
syndrome: a prospective randomised single blind study. Kor J Pain. (2023) 36:216–29. 
doi: 10.3344/kjp.22299

 60. Lee SW, Gerdes L, Tegeler CL, Shaltout HA, Tegeler CH. A bihemispheric 
autonomic model for traumatic stress effects on health and behavior. Front Psychol. 
(2014) 5:843. doi: 10.3389/fpsyg.2014.00843

 61. Engdahl B, Leuthold AC, Tan HM, Lewis SM, Winskowski AM, Dikel TN, et al. 
Post-traumatic stress disorder: a right temporal lobe syndrome? J Neural Eng. (2010) 
7:066005. doi: 10.1088/1741-2560/7/6/066005

 62. Rabe S, Beauducel A, Zöllner T, Maercker A, Karl A. Regional brain electrical 
activity in posttraumatic stress disorder after motor vehicle accident. J Abnorm Psychol. 
(2006) 115:687–98. doi: 10.1037/0021-843x.115.4.687

 63. Tegeler CH, Cook J, Tegeler CL, Hirsch J, Shaltout HA, Simpson SL, et al. Clinical, 
hemispheric, and autonomic changes associated with use of closed-loop, allostatic 
neurotechnology by a case series of individuals with self-reported symptoms of post-
traumatic stress. BMC Psychiatry. (2017) 17:141. doi: 10.1186/s12888-017-1299-x

 64. Wulf H, Maier C. [complications and side effects of stellate ganglion blockade. 
Results of a questionnaire survey]. Der. Anaesthesist. (1992) 41:146–51. Available: 
https://pubmed.ncbi.nlm.nih.gov/1570888

 65. Fujiwara S, Komasawa N, Kido H, Minami T. A rare case of accidental arterial local 
anesthetic injection under ultrasound-guided stellate ganglion block. J Clin Anesth. 
(2016) 29:3–4. doi: 10.1016/j.jclinane.2015.10.010

 66. Goel V, Patwardhan A, Ibrahim M, Howe C, Schultz DM, Shankar H. 
Complications associated with stellate ganglion nerve block: a systematic review. Reg 
Anesth Pain Med. (2019) 44:669–78. doi: 10.1136/rapm-2018-100127

 67. Petersons K, Bourne D, Anderson J, Mackey K, Helfand M. Evidence brief: 
Effectiveness of stellate ganglion Block for treatment of posttraumatic stress disorder 
(PTSD) Department of Veterans Affairs, US Department of Denfense (2017) Available 
at: https://www.ncbi.nlm.nih.gov/books/NBK442253/.

 68. McLean B. Safety and patient acceptability of stellate ganglion blockade as a 
treatment adjunct for combat-related post-traumatic stress disorder: a quality assurance 
initiative. Cureus. (2015) 7:e320. doi: 10.7759/cureus.320

 69. Lynch JH, Muench PD, Okiishi JC, Means GE, Mulvaney SW. Behavioral health 
clinicians endorse stellate ganglion block as a valuable intervention in the treatment of 
trauma-related disorders. J Investig Med. (2021) 69:989–93. doi: 10.1136/
jim-2020-001693

 70. Jonas DE, Cusack K, Forneris CA, Wilkins TM, Sonis J, Middleton JC, et al. 
Psychological and pharmacological treatments for adults with posttraumatic stress 
disorder (PTSD) In: AHRQ comparative effectiveness reviews (p. report no.: 13-EHC011-
EF). Rockville, MD: Agency for Healthcare Research and Quality (US) (2013). doi: 
10.1037/e553842013-001

 71. Taylor DJ, Pruiksma KE, Mintz J, Slavish DC, Wardle-Pinkston S, Dietch JR, et al. 
Treatment of comorbid sleep disorders and posttraumatic stress disorder in U.S. active 
duty military personnel: a pilot randomized clinical trial. J Trauma Stress. (2023) 
36:712–26. doi: 10.1002/jts.22939

 72. Song J, Hwang G, Lee E, Leem JG, Lee C, Park PH, et al. Effects of bilateral stellate 
ganglion block on autonomic cardiovascular regulation. Circ J. (2009) 73:1909–13. doi: 
10.1253/circj.cj-09-0244

 73. Reeves KD, Shaw J, McAdam R, Lam S, Mulvaney SW, Rabago D. A novel 
somatic treatment for post-traumatic stress disorder: a case report of hydrodissection 
of the cervical plexus using 5% dextrose. Cureus. (2022) 14:e23909. doi: 10.7759/
cureus.23909

 74. Chua N, Vissers K, Sluijter ME. Pulsed radiofrequency treatment in interventional 
pain management: mechanisms and potential indications—a review. Acta Neurochir. 
(2010) 153:763–71. doi: 10.1007/s00701-010-0881-5

 75. Guttuso T. Stellate ganglion block for treating hot flashes: a viable treatment 
option or sham procedure? Maturitas. (2013) 76:221–4. doi: 10.1016/j.
maturitas.2013.08.001

 76. Cahana A, Van Zundert J, Macrea LM, Van Kleef M, Sluijter ME. Pulsed 
radiofrequency: current clinical and biological literature available. Pain Med. (2006) 
7:411–23. doi: 10.1111/j.1526-4637.2006.00148.x

https://doi.org/10.3389/fpsyt.2023.1309986
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.4103/0259-1162.123252
https://doi.org/10.1097/00000542-199904000-00007
https://doi.org/10.1016/j.bpa.2004.12.003
https://doi.org/10.1016/j.bpa.2004.12.003
https://doi.org/10.1016/j.rapm.2006.11.013
https://pubmed.ncbi.nlm.nih.gov/7577781
https://doi.org/10.1097/aln.0b013e3181aae897
https://doi.org/10.1016/j.bja.2020.06.062
https://doi.org/10.3344/kjp.22299
https://doi.org/10.3389/fpsyg.2014.00843
https://doi.org/10.1088/1741-2560/7/6/066005
https://doi.org/10.1037/0021-843x.115.4.687
https://doi.org/10.1186/s12888-017-1299-x
https://pubmed.ncbi.nlm.nih.gov/1570888
https://doi.org/10.1016/j.jclinane.2015.10.010
https://doi.org/10.1136/rapm-2018-100127
https://www.ncbi.nlm.nih.gov/books/NBK442253/
https://doi.org/10.7759/cureus.320
https://doi.org/10.1136/jim-2020-001693
https://doi.org/10.1136/jim-2020-001693
https://doi.org/10.1037/e553842013-001
https://doi.org/10.1002/jts.22939
https://doi.org/10.1253/circj.cj-09-0244
https://doi.org/10.7759/cureus.23909
https://doi.org/10.7759/cureus.23909
https://doi.org/10.1007/s00701-010-0881-5
https://doi.org/10.1016/j.maturitas.2013.08.001
https://doi.org/10.1016/j.maturitas.2013.08.001
https://doi.org/10.1111/j.1526-4637.2006.00148.x

	Sympathetic nerve blocks for posttraumatic stress disorder: an evidentiary review for future clinical trials
	1 Introduction
	2 Methods
	2.1 Data sources and search strategy
	2.2 Eligibility criteria
	2.3 Screening process
	2.4 Risk of bias assessment
	2.5 Data extraction

	3 Results
	3.1 Patient characteristics
	3.2 Trauma types among PTSD patients
	3.3 Choice of anesthetic agent
	3.4 Laterality of SGB
	3.5 Dual/cervical sympathetic block
	3.6 SGB vs. unilateral DSB in PTSD
	3.7 Unilateral vs. bilateral DSB in PTSD
	3.8 Technique of SGB and DSB
	3.9 Number of SGB/DSB sessions
	3.10 Follow-up and adverse events

	4 Discussion
	5 Limitations
	6 Future double-blind clinical trials
	7 Conclusion
	Data availability statement
	Author contributions

	References

